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Abstract: 

PROBLEM TO BE SOLVED: To provide a method and mechanism to ensure the quality control of 
printed biological assays. SOLUTION: Various bio-fluids put fully in a multiple ejector system 
comprising a plurality of individual fluid drop ejectors are printed on a base board 172 as fluid drops 
174. Each bio-fluid includes at least a carrier fluid, a bio- substance used in the test, and a marker 
such as fluorescent dyes. When the biological assays 170 formed from bio-fluid drops are printed, it 
is scanned by a scanner 176 capable of sensing the marker, and a signature output signal for 
respective fluid drop is determined. This signature output represents a signal from respective 
fluorescent marker included in the bio-fluid. Then the signature output determined by the scanning is 
compared with a predicted signal output for the bio-fluid put fully in the corresponding fluid drop 
ejector, and thus quality control is conducted. COPYRIGHT: (C)2002,JPO 
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(57) [Sift] 

2±^m.mM 1 7 4 h LT-/U > h Ztlho 'U 
T-«*$tL^±%^55-Wt; 1 7 0#V) > h ZtiZ 

ft tl Z , ttlfc-f * SKftflSR* *W K %m ZHtz'Utm 
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(2) 



frffiVl (Cit t r D a B R«iiE^ x -y * £ fr n X*> o X , 
*+U7iltet£W8>Kii!y£< k *> loco-?-yjk£ 

TtHfert^igMS? t;?ci« $ tit y u * mi*. \z mr 4 

mmmmm&^itmzntcsu -^mw^h^wm jo 
xm& £ nx&HLwmiftmty} * -f > v -r 4 * 7 ? f 

WrEWjeoSEflt* 4r Htm L K£* S ft T 

nxf 7^t, ' 20 

E##f>ft£#£aj2Jt<0M± Lv»fflM* t »«bftfc»£' 
y^^iftflwaSJfc^&K* ^SSftfc^&ffi^Ht-f- 

2 ] mbzmmosu* mm £ *o 
*M»ftfs* f , eLito¥tto&mmto/<4 tint 

StSft41tfcOy W 1 ^itfrSr — 

56* * «j* -r < s ft * , w&<?> ffi#-ffivktt&<7> r 

H1" 4 flMRR U** / * * #U tt+ 4 ^ffl $ ft * * * tti 

^ffi^^^EjS^gO^ffiStt^S^HJ^tJtfel-S^ 
<«l£$ft7fcjfc«»i:, ili^yXrAo 
[«W<0#*BI«rBiifl] 50 




2002-286713 

2 

10 0 0 1 J 

ii , «rE#*«» -> * -r a <b ftg* l 7t o / < -f * at 
$ft4, > h sftfc£»*W0*r«ir (bi 

ological assay) OS M?" 4 » 

[0 0 0 2] 

tiit^tia. mi*,. aew^PB^teo^b^w 
ft t> o»E«:i« ± tc $ <b * 4 / -f -r * mtt-zmr-rz 

i*)*Sftfflji*B!tei-*o -toft, c:<7>i t tc»aLfc 
[0 0 0 3] 

[|§^^fil* liTt ISM] ±E±*J*tti}-*f!» ^ 
t % *) , ttttliJEIt S Sr ^ < 1 1 1 Ui»«E«J U 

[0 0 0 4] L^L^^fb, ^M?a<0^*f» (large-dr 
op assay) izft LTMi«fitl^^ft-ei«p a p'K*^tE1-4 , 

[»«*»*1-4fc*<o^a] *»W«±, v>;>h?tt 

^«J* W**f « H iJ 1 1 4 „ a n Kl=a S: «|Ei- i>l5^Xf 

4 0 *a;#:m±, ^-^ < t t^f V T»E#(carrier 
fluid) t ^Cffl ^ JifKlf t SMf 4 
■7 - J] t i *14 o #»«c«i«*r# U S tt fc y U 
* -f 4 t-'- 9 <0y * sitfrOi 5 -® £ tt 4 

?££BtJ (signature output) t k t lcEtSStt4 0 i 

#*-C#«$*i.4^^fl<j**fi»*»7''; > h S*i4 k. 

IfrE^-^t^mnTiife^x+^^r-wO^t/^W^t/ 

4„ *»«S#:t;v-yj-elia^olt, -e 

ft^v^W ft* i t ?r»iE1-4 J: t LX t 
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[0 0 0 5] 

ST"/ 1 ; > Ft^^JtSv^fA (ME S) ri^S 

*irv>4o **iiS<o^«WS->xfA 1 oii, 10 

jfOTHi'ijilJti, 1 0 0 <Difi#:iSna!t a. 

StflWiJttt*- y M 2 **1 ©fir tiglt** 1 Ottt 
»UttJ:v>, £<o»-&\ XfflNftlNI 1 4 It* 1 ff 70 
<7) 1 0 0#SOi«ftJ-St?* I) , ttttftiMIM! 1 6 (4 1 0 
fifloKi , flcffMWmi l 8 «4 l off 

i«i o o#g<7)»iifWffT-<fc£o teH-t, ntciicor 

[0 0 0 6] #l*»tf|vXxA 1 0 OSt#*l««t»(±, 

#mE.mm#m**m* & *> r^i= 2 attnstf 

[0 0 0 7] ^iCPW4/<-ftil«lt^-7h 
lci3v>TI4, RSa>ff|l4, 5c?MBf(C5 0-1 50"7Y?a 

«#tfrrj&g&i:£#tro C©J:-?t:, 8MMMWt.3.=-? b 

#(4if3i; y h )V<ni%ffl\z lt & «t <, 

S©*Bf£\ jftttjffi^guraLttSK:/?;*^ +X2 0 

%-7 , 7X7^^3 0%O^M* J *-£.o mrnznz'* 

[0008] ifz, -ettwi- 4 mmmftsz-- v Y 
(4*sv^^T-»^-t^.<oT-, /w+SEflcoaaina^ 40 

^ t i*a*»ftt-*jv»T 8 o %w±<75/^ 

[0 0 0 9] ±ia<*>K9jtNi, X >jffKffi£M: 50- 
1 5 07OD'J;7 «#tBrSESPt-(4 5 - 2 5v-f 50 




#^2 002-286713 
<b©*l4, *fT-r*yj>r 

[ooio] wvm i ome s i (xoffit&z^m-fz 
nm*gz&-rz>y-')>jr\s>2 2, 24, 26© 

•So ^*t<b<oe>(4y-'J > Y HIE?t(C&<^ii 

in, SWW HSEf*:ffii«*ffl(Wx {4*i«StS 1 2-18) 
kf> 2 2 - 2 6 OttfliU J: <9 , EEVSKttft 

f»#ms to y x ;u t tz (4 #*%4tt**&t&it © m p sp * 

2 - 1 8 14, Ett^ta****!^ tiWzttttftiRJtf 

[0011] -y-u >tf-rv- h 2 0 14, ^f-^i^: 

OClICliyj > MlK (PC) 3feK2 8**Rtt?>it, 
.T«0PC*Bi2 8<7)«ffi^«b, m?g«Sck:>3 0 5JMi 
j£i!M3c#* > (ground return connection pin) 3 2t f 

Ttafx^bo z*ib<omm^> 3 os.o-*3 214, -to— 

8 CMLtv>l.„ m?S«Sct:*>3 0(4PC^R2 8± 

izmw.zixtzw,5i hu-x 3 4 tc£ "b(z««$tt, 

hi — X3 4I4^> ho-5i-4*>*>K»f--yy*3 6H 
SSc^iT-T^&o ^> hn-yfiHIif 7 -7*3 6 
14, m^M"-X3 4SU f «fiK«Stkr> 3 0 Sr^-LT»iE 

<fc 9 coa*?W4»*o«#&tcJ:») % j,t 

[0 0 12] mmZtl&Z n 1 4 (4, 

$>2>1)\ ifzim<r>'*tt&i"( m^Rict, y 
X;t-4fc(4BlPgB3 8«^f tL^«r-^tr 0 ?<bt:, 

*(^>-9-4' Ht-lfotUv* ifil^Iiit- 
(4, ?£*1t«4 1 Ki *)®ftt&Z*-7V-4 YT-fttMLtz 
y ik, «SU;|ltS*yXf AtcKfii-^o ifc, ME 
S 1 0O*fc4i*J|t#U*fc*/W*a[#*3fc*LT4> 

•**i/c(4PBPg|5*j@«J(cSEtt-t--2»- t\zi 19, ->X-r 

[0013] 02 14, MES10 OsiE#:«l©#f|f 
1 4<7)mwm-e$>z> B y-V >/7"V- h 2 014, sttc 
^Lfc-7-'J >^f>2 2S^2 4 £-£•*><> tf> 2 6 
14, kf>2 2 0«*Htt*-r4*:*C:OBI-CliJS 1 x.<t 
v^o y-'J >?-7ls- Y 2 0O±®tC(4, fi^4 2S 
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5 

IM 4 *#**PC**2 8 jWtttt*b*lTv»£ 0 fcf>2 
6fflO$ <b^^ffii^t^U^(tc>*tTv^o -«O0 
UJ: "9 J: -7 K> «^tf> 3 ORO^ 2 (1, PC 
£«2 8<OjElB*»'9eO f , 1 4t;jg^^f3L 

mtn^^^m^y 3 on, BEttAS&itfrv&tv? 

.toTPftSJSIl 4**^*ftL, gE#:« 

4 6 it-So Hi««tT>3 2JC1 
t)^tett*o «^fcf>3 0W3 2 Jiwftt 70 

-•J>^tf> 2 2, 2 4, 2 6co±SflUt£lt«c>*L*:siE# 
flWftW 1 4 *#(E-T f>22-2 

3 0SO , '3 2 ts£teifci*#f3*l 4 fcj&»urfe*frft-U ±« 

[0 0 14] 2£«5 0O«Ii:iSE4 8 £tt*&ll--£>C 

1\ iS^?S4 6-^coatJfc Xmkfel&tn. (viscous dra 

g) <7>&Wi1&®i-tZZ ttfX*&Z 0 »lE4 8tf)ffiffl 20 

itmm%mi£x&2>-t>K z.tiut>-r < x 

CioTi i/U-ffci^i t* 9 LOffllS^ (cross-contam i nat 
ion) i"CU»«l,fc^!»*W»*f!»<r)tt*«l») 5 

^ Sr ft < mm&$> «& * -c* * „ 

10 0 15] 0 311, SlJO^*tt#->^7"A 5 2 WIW 

$ *tfc»#***t» 1 4 muffin -c* * o c <r>m&tm 
e-f * o *t t'>5 6s vmmM&mm tr > 5 8 # s 50 

-7- 'J >f-fU- h 6 4 co^iHUJP 6 0S.t>'6 2 Sr-f-tv 
-rtvajiLT^io -Ic0fc#, HP 6 0 5^6 2 * I: > 

5 6W5 8^<b*$tWKi|fc»^*:M?a*a&o ±iEO 
3LW tfs\m~, y-V >9"fls- h 6 4 11, -5-cO±®35> 
"bifio-'s -y - »; > rt? > 6 6 ay-' 6 8<o-t7 h £tg$c* 
Ltv^o 0 3 (c<±^?ttrv^i/^?, d<o-y-D>? > 
tf^-t-yKoH, 0 lt-^Sit^i liiio -y- 

■j >^tr > 603 Kts:»t?>:ft--cv>& 0 fit, -y-';> 

0 t=%#ift*»K» 1 4 a«e« $ it* o 40 
[0016] ±jEoBiwe«±, 1 otto 

±SfCi;fie$it*nttff^t:>t t ab-&0 2S.U f 0 3 0 7- 

11, ,i*t<bcD-y-<j >^tr>«rjnuitfl:}jwtst»*aa 

tJ-£ <M l-i^EtLTk lv> 0 ;<o«^ sSEfolSiltStfS 
li, tf > -f-co & CO* SvMi-y -'J KOv^-ftl 
"bStU* * , UMt-CTF $ it* X h v -f 7 0 t tz II 7 2 

h y 7-7 OR If 7 2 Jl, »K#«i«»tfff* ? ®^icSe«$it 




^ 2002-286713 
lf>6 6 5^6 8£fc*co-y-';>;rkf>cog£Sr 

> o &m i± , st^iit Ate & aa-t * if > co u 

[0 0 17] 02 7iO f 03(C^$tL*^acO$t>^** 
Jfe^UOV»TUiWr* 0 02-C(±tf>3 0RX/3 2, 
03T-(±tT> 5 67ic7"5 8 <0 2 ootttttf >■ * fclttf* 

\s >\z a o rm&R zmmi&a tmmL tz&, *-co # 

# > cO*ifeff^T-l±, 0 2 atF0 3 COfS&ig tf > 3 0 
6(±^-coiS«fflL, 02S.O t '03eOjg«i^:<l 

m^>9? h--K3-e> 3 2ay'5 8i±, ea^^-t±-^ 
□gpt;*@a«St $ *t^ -y - > y tf xc ± o r«m n > 

[0 0 18] ^iWS-/XfA10, 5 2(1, *-«*t 

> r tf > c>n L T £r L »/^*fS t 4Ct * ? T- § 

* o -y - 'J > r > sj* <b coi£#«i*#sco^ i) # L ti , 
BE^ico#< <n-r*f>( xoffi^cofccor^tT-ci^o t^Jx. 

If, ±(SJ § coff^=SrE|liDl- -5 (sn 
ap-fit) \.ZX.Z,&m.*%imi.Xi> X^o 
[0 0 19] 0411, ?t>i:^#gyXfA8 0 CO 

±®0t-**o -conifef^.T-ii, m*<otii#.mt&%t& 

Zt£l-t2,itt>*) U, 8 2 frt'co, »f£#:j«i©#t 

SOtrri^fSrl^i. ±t9#aBlcll, 01J^(1\ atft: 
?«*#HC0'J V777^ -fMIg(C*SV>-C, ^&COjE 
8 4ii:l«fl, 0 ^^71/^8 

^^*y - 'J > ^ tf > 8 6 - 9 0 co-fc y h X 1) 'pt£ < 

0 f m^hl'-XC0|5:(l^^e.^V> o £<btz, t77l/^ 
8 2 if) , %ttiXtt!*&Ojftfi-0<J: ») 1»#U*4„ t 
%t>*>, -9-YXcO/h^v-«^coiSWS4-ffiffli-4»^, 

i »9 -9- xco^c § r t v 4 £ ttffl -r i> m-k t n m 

v\ ii^coi**J-f|coSf^t:i 0 ->Xf-Aco®$t1t^lg 

segffl«^«t#r-^*cor*, •^rrn'coffifflicj: 19, 
1 19 lEnt^sea^w^tt^o 

[0020] ffifriSiftttscoeBS- ? <b tc5fcHl-* fe* 
t:, H2-04tcHL-C|(lWt7tJ:T&««Vf>«:, tf 

costf^SWfccoii, -coi-9 ^nratt#\ i-etctf 
>t-S^?it^iS#:jii«tt^.co$ (b l-^^v^S^*?* 
^Sj£ofci6-e** 0 >icoj;ti;, y- >j yy-fv— h 

awc^^sy^ f>, $ h\zm.mm&®<r>&m.-K 

co^MiSili^u^^coffl^Tif^tt*^, itttcjpx 
r , -y - ') > y \f > iz ilia i tz linrmttiOTttW- $ ttittf 
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& v - U > ^ tf > iz <fc t) , X#«*»»<i*ftH£B Kit 

a#*i«irt»ujB* $ ttfc jra?t * an t tz u prsnto 

[002 1] S<blC, fl^Rmotirafe-ttttfrV 
[0 0 2 2] B2ao f BB3*ctt, 

m. ^mm^mmmmm t tz \m<n * 4 7*>mtm<n 

tA#i|»»yXtAtSLfco B5-B8KI4. 2 flS 
[0 0 2 3] 151:1^ #fWtif'/XTA (MES) 1 

oot #tr^ovXT-Ao*-ps#fsi o 2<ommm 

^?iitv^o RSI+Sl 0 2 14. 7-'J>^lf>lO 

4Mi o 6ic«***ltv^o ttKowxtf&a-r* 

> 1 0 4(OWf[z, 'J?%< ti> lo<0££>&£V-D > 
?\£>tfJbZ> 0 ClOyXfAl OOCi^TIi, 
^tf> 1 0 8»tf»»jg«lf> 1 1 0#@KM1 1 2 
fr^iffTv^o *«*lRtr> 10 8lih9>^fa- 
*114t:«t»i:«*U =»> hu-7-t*t>*>mW) 
*v ^^I^M/-x^LtlS8ie> 10 81: 
■fcfca*tt*fr**i*i:, h5>^fa-tll44«e»? 
*u ;X;n l 6^^^rg^*f^tt^>o 

[0 0 2 4] H5(^StL*/M*a£«:*iJttt«11*^ 

*I*£*U MOJ:^^ h^^XT-^-^gf^liv^x 

v^ 0 *t&*>*>, >*>f 1 1 8* ? y-'J > 

^tf > 1 0 4M1 0 6frb%L*)9\>2ti, Yyy^r^L 
1 4tt*««jRbT>l 0 8U»«lLfc*»-C*«P 
$*ITV>4 0 L£# s oT, ««**kf>l 08k 
*t^j.— 1 4 kO»|W4¥1IA«-e*4o 

[0 0 2 5] B 7 ROW 8 Kit, 2 tt#a**£»fltfi 
»a««tfflv^^a»i«'»»vXrA 1 2 OOifiK^f 

sttr^^o H7tci3^T, xwnmhnu 22*4, 




(5) #KJ 2002-286713 

y-U h 1 2 >^tf > 1 2 

4, 12 6S«S«13 4(7)lSgit , >13 05 

v»»js«tr> 1 3 2 izmmmz&mL, nrmnt^at 

It^^o h V v v 1 3 6 K«j#Stl3fc/*>f 
Srffiv^«J4k, *-bU7vl3 6^flM>f?W 0 : 

O#C^^gl8(w^StLTV^ 0 h 'J yy'l 3 6 

tr*»ffl»#«i»»«*o» 19 «*tr> 1 3 

05^1 3 2tc«^L^«3K"e«J*$K*o 
70 [0 0 2 6] 0 5-[H8lCi3V>T, *tOO^<-f 

b >) vi?itz\**)vy<r)mX\U n 

ii-f^r, i4of/rp^ttfflLttftt^ 0 $ 

5>U, B2-B4H|»jlLrttMLfeSUolB(||^]Kt>m 
[0 0 2 7] HI -|8^v^l^(ffiyx 

7 KM (hybridization) ^fft^KSt^^tL^o 1 
**fcJK Jg "C (4 > > * * Sfcfr t : (4BE&J O * r<7) D N A ft 

tt(4, fi^x h-cf iO»^»tMt^:i: 

ho 

[0 0 2 8] fztzL, :(7)J:?i4»Wff»^*ffl 
U14. HE-0««1t**ft-*T*3?T-**«r k * 

it ^aiE-r * » p°n i zm-t & - 

t«fr^^o 4»9AffWH(4 > tHShfc/U** 
^0 ****«±o«B$*t*fi:«icffls(E^BE«s*L, ^o: 

k*«IEi-^^S^*^o 

[0 0 2 9] **Wseo*»*W^#f*^*tLf . 

^ *t-i, /U *at#**5§tB S *t ^> ffifriS«#f^R c«6H t; 
^E*s*trv^c:k* ? a[R"e*^o MESrt^« 

#* f *«K*«S*tTv*& ^ k S:«E^44#5fe^ 1 ^ft 
(4. < k 1 oov 

50 : mmz-?-ij*^iyzt!<z£ *k #**r«SF^*o7^ 
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flZ>o 

[0 0 3 0] ±ie k- e > 1:0 

W\fcvk$ti-f x ) > h^y K 1 5 O&.tfV'J > h-^-y K 1 5 
(XDrnftZmffl-fZ-fV > h^y Vn> hn-y 1 5 2 

#tHI±!if^^U^i6«btLT^^o Wxtfs RftStill 54 
***»A 1 , «*t»l 56^A2, «#tf|l 5 8 £A 
3 £ fc* L T5e* * £ t 0*T # 2 0 £-Plt#tf??>^5E#. C«* 
l£&S(i > h "s y K3 >- h n - 9 1 5 2 <fc ») S2fS 
£ft5 0 3> 1 5 2 t±, glJiaonvtri-^v 

[0 0 3 1 ] Stfls«i»*r»^tt1*3eO''<'f *SfEflt**5t« 

SDx, *fV7l#t, *DNAiIi/j(i=lKDNA 
§IL (ifSSfcS. 1 fit; -c-fgffl $ *t £ 

?Fi&14if§afi/t#: (inert buffer fluid) -C>(>±<, 

[0 0 3 2] »ftUov>TlftWi-*i:; ^'J > b^y K 
3>^-7l 5 2li, v»oiH*HS3&««j|6 LTilii: 
/<-f L, 

[0 0 3 3] *HifeBSlCi5V>-C(±, /<'f*St#:tCK- 
•y-^tL/iv-^ti^Ttfe^T-**), itUC**)/**** 

wo d°d fi a imm * m e-r * . 

[0 0 3 4] J:r>f¥»ci±, fjtfefli, BEftOHigL 
tz{*7 4 >ff-fv > vm^^M-t^z t 

yfHa-y-yotl/Jfi7 7'n-7' (Molecular Prob 
e) *±T*£ 0 tl/*a77'D-7ltlt Alexa Fluor 

U T * l±£ W» K ( * D N A « i l± Zl* D N A 
[0 0 3 5] HIl OCIi, 1 0 OAlexaFluorfe 




(6) 4¥H 2002-286713 

70 

^ h sit, 3>->* a y- K#«)u*t-r4*-o« 

*fRJRia«Wt (Abs) t ft^iSitttlt** f - /^-y-C^ 
StlT^&o AlexaFluor6 3 3 , 6 6 0, 6 8 0 

<0if£\ #)6 5 O^y^-h^fcjBx.aftKAIfflOttjS: 

(±Ri&L=tv^-e N a#^ie*fe*ii, ^*co«7t^« 
ft * * Kttfli -f * f£ 1 1 r- ii m * «i t ^r- $ 4 v >„ 

[0 0 3 6] ii 1 1 frbm 1 6 IH 1 0 K^Lfc* 
HI ia>e>@l 6«c^$ti^<t9(r, fi&ofe 

20 [0 0 3 7] HI 1 7 Ii, i£#»fc*f«ao##&afeSU «r 

5,117 lcJ3V*-t\ ^fflO^iJlc^TfefeSF L 1 - F L 
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